. Biochemical crosslinking and quantitative FRET can probe the lateral distribution pattern of cell surface antigens and receptors over distances of 2-10 nm (20) (21) (22) (23) (24) (25) (26) .
Recently, a model based on normalized FCET measurements was proposed for the two-dimensional lateral organization of the intercellular adhesion molecule 1 (ICAM-1) molecule, the IL-2 receptor, and the class I and class II human leukocyte antigen (HLA) molecules (2) .
The long-range lateral distribution of labeled antigens in the plasma membrane can be detected by electron microscopy and
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scanning force microscopy (SFM). The latter technique provides a tool for investigation of the surface topography at the air-solid or liquid-solid interface, suitable for imaging with high spatial resolution living and fixed cells in their natural environment (27) (28) (29) (30) (31) (32) (33) . In this study, we used SFM in parallel with pbFRET and transmission electron microscopy (TEM) to investigate the distribution of major histocompatibility complex (MHC) class I antigens, key molecules in antigen presentation and cell-mediated cytotoxicity. We selected T-cell and B-cell lymphoma lines that express over a million copies of the HLA class I molecules in their plasma membranes.
MATERIALS AND METHODS
Cell Lines. The HUT-102B2 cell line, originally derived from a human adult T lymphoma, was cultured and labeled as described (8) . The JY cells, from a human B lymphoma line, were similarly cultured in RPMI-1640 medium supplemented with 10% fetal calf serum and antibiotics (9) .
Monoclonal Antibodies (mAbs). The mAbs were W6/32 (IgG2a; a kind gift from F. Brodsky, University of California, San Francisco) and KE-2 (IgG2aK; the generous gift of M.
Edidin, Johns Hopkins University), competing for nearly identical epitopes of the heavy chains of HLA-A, -B, and -C; and L368 (IgG1K) and HB28 (IgG2b) (provided by M. Edidin and F. Brodsky, respectively), directed against the light chain [f32-microglobulin (f32m)]. The antibodies were labeled with fluorescein isothiocyanate (FITC) and tetramethylrhodamine isothiocyanate (TRITC) (Molecular Probes) as described (9) .
The dye/protein molar ratios varied between 2:1 and 4:1 and were separately determined for each labeled aliquot by spectrophotometric and spectrofluorimetric measurements (9) .
The Fab fragments were prepared from the mAb by papain digestion and were labeled by FITC and TRITC, as described (34) . Dye/protein ratios, determined as for the whole anti- ?To whom reprint requests should be addressed. Table 1 Table 1 ).
Since Fab fragments that are monovalent yield transfer efficiencies similar to those with whole antibodies (Table 1) (Fig. 2 B and C) .
This discrete size range of surface projections was not observable on control cells treated only with the gold-labeled second antibody (Fig. 2D) . For identification we considered only the height of the gold particle since the lateral bead dimensions were significantly larger due to structural broadening from tip-sample convolution (36, (41) (42) (43) . As can be seen from 
